Introduction {#s1}
============

The global population is aging, and so is the Nepali population ([@B1]). The population of older adults, defined by the Nepali Senior Citizens Act as individuals aged 60 years and above ([@B2]), constituted 2.1 million people in 2011 ([@B1]). The population of elderly Nepalese is burgeoning; 6.8% in 1995/96, 7.6% in 2003/04, and 9.1% in 2010/11 ([@B1]). The population growth rate of the older adult population even surpasses the nation\'s total population growth rate ([@B1]). Yet, knowledge regarding different aspects of geriatric health in Nepal is limited ([@B3]).

Aging is associated with multiple chronic conditions ([@B4], [@B5]). Increasing age is an independent risk factor for cardiovascular disease (CVD), respiratory disease, diabetes, hypertension, etc. ([@B6]--[@B8]). Chronic conditions and multi-morbidity pose a significant challenge to health care services and are associated with higher use patterns and disproportional direct health care costs ([@B4], [@B5], [@B9]). In older age, health needs, and demand for health services utilization increase ([@B10]). In the U.S., three-fourths of the total health care costs are related to the treatment of chronic conditions ([@B9]). Nepal is experiencing epidemiological, as well as demographic, transitions ([@B11]). The burden of chronic conditions and the elderly population are increasing, implying greater health care needs and appropriate provision of geriatric health services for the years to come ([@B10]).

Elderly adults are particularly vulnerable to variability in healthcare use, including both over- and under-utilization of healthcare services, which have the potential to cause unnecessary personal and financial harm ([@B12], [@B13]). The literature on the specific patterns of health care utilization for Nepali elderly is scarce ([@B8], [@B14]). However, the topic is important because healthcare utilization patterns are often complex; and wide variations in the utilization of healthcare services, unrelated to patient health outcomes, have been observed across geographic areas, providers, and payers ([@B15], [@B16]).

Additional factors such as poverty, illiteracy, and belief in traditional healers, further jeopardize the health needs and health services utilization of the burgeoning Nepali older adults. Nepal is a low-income country with a per capita gross domestic product of \$21.13 billion and a gross national income per capita of \$730 as of 2016 ([@B17]). The household expenditure on health care is only about 5.5% of the total household expenditure ([@B18]). In addition to limited financial resources, illiteracy and belief in traditional healing techniques among Nepalese may further limit their health-seeking behavior ([@B8], [@B14]). The literacy rate of Nepal is 65.9% (male: 75.1%; female: 57.4%) ([@B1]). More than half of Nepali women visited traditional healers for health care, and irrespective of age, gender or ethnicity, faith healers are the first choice of treatment ([@B19], [@B20]). To aggravate it more, the government does not have a rigorous policy to ensure availability of specialized geriatric health care for its senior citizen. Traditionally, senior citizens reside with and are taken care of by their sons and daughters-in-law ([@B21]). Sons are the primary source of health care expenditures for older people; 49% of older parents\' expenses were managed by their son ([@B11]). But the traditional system of joint families has been replaced by a nuclear family, and the internal and external migration of youth leaves behind elderly parents ([@B21]). The Government of Nepal offers free health care for senior citizens at government hospitals and health centers and financial subsidies for selected diseases ([@B21]). But awareness of the free healthcare and subsidy scheme is minimal among the elderly. Despite the provision, only about half of the elderly participants reported having a check-up by a doctor in past year ([@B21]). Therefore, it is imperative to explore the factors hindering access to health care among Nepalese older adults. There is limited data in Nepal on the health care utilization as well as health care costs in the elderly population. Our study aims to explore the healthcare expenditures and the utilization of health services among the aging population living in Pokhara Lekhnath metropolitan.

Materials and Methods {#s2}
=====================

Study Setting
-------------

A community-based cross-sectional house-to-house survey study was conducted from June to November 2017 among older adults residing in Pokhara Lekhnath metropolitan, Kaski district of Nepal. Pokhara-Lekhnath, a panoramic city located about 200 kilometers west of Nepal\'s capital of Kathmandu, is the largest city in Nepal, with an area of 464.24 km^2^. It is also the second most populous city with a total population of 413,934 (male: 201,107; female: 212,827). The total population of 60 years and above residing in the metropolitan was 42,935 (male: 19,536; female: 23,399) ([@B1]). The city is home to large population of Janjatis and "Gurkha" soldiers who are employed abroad and has therefore resulted in high-income levels of the locals. It is also Nepal\'s second most expensive city to live in and has a high literacy rate of 72.1% ([@B1]).

Study Population
----------------

Older adults \[≥60 years as defined by the Nepali Senior Citizens Act ([@B2])\] residing for a minimum of 1 year in the study area and having had any health problem in past year were eligible to participate. Mentally unstable, deaf and dumb were excluded from the study.

Sample Size and Sampling
------------------------

The sample size was calculated using the formula: *n* = (Z^2^ pq/d^2^) ^\*^1.2. Where, *Z* = standard normal deviate, considered to be 1.96 at 95% confidence interval; *p* = expected proportions of health care utilization (*p* = 0.68) from a previous study ([@B8]); *q* = 1--p; *d* = 5% maximum allowable error; and with design effect 1.2. Therefore, the total sample size for this study was calculated to be 401. We used multistage, stratified, clustered sampling to obtain a sample representative of the municipality. The sampling occurred in following four steps:

Stage 1: Local wards served as the primary sampling units (PSUs). There are 33 wards in the study area. Census 2011 and information from District Statistics Office, Pokhara were used to generate the sampling frame and their corresponding populations. Of the total 33 wards in the Pokhara Lekhnath municipality, 17 wards were selected by simple random techniques using the "Decision analysis STATS version3" software. For each ward, the required sample size was estimated based on probability proportional to the ward size. The ward size was defined as the number of residential households in the ward.

Stage 2: Households within each ward were selected. At first, the center of the catchment area was reached, and the first household was selected by spinning a bottle or pencil. A bottle or pencil was spun, and the direction shown by the mouth of bottle or tip of the pencil was chosen for data collection. If the selected household did not have any eligible respondents, the "nearest door" rule was used, i.e., visit the household whose front door was closest to the door of the household.

Stage 3: Individuals were chosen to participate in the study from a list of all eligible persons residing in the selected households. One eligible participant was surveyed from each household. If more than one eligible participant was present in the household, the eldest participant was interviewed. There were no refusals.

Data Collection and Variables
-----------------------------

Data were collected through face to face interviews using a structured interview schedule. The survey tool was adapted from the Study on Global Aging and Adult Health (SAGE)\'s questions on "Health Care Utilization." Tools were developed in the English language and translated into the Nepali language and were then back-translated into English. The tool was pretested among 40 older adults in the Rambazar, a ward that was not selected during the random selection of the study PSUs. Following pretest, the revised versions of the tool were very similar to their original forms, with major differences involving changes in item wording, grammar, spellings, and removal of duplicate questions.

Dependent Variables
-------------------

### Health Care Utilization

Data on prevalent comorbidities over the past year were self-reported by the participants. Participants were asked further questions regarding healthcare sought such as health care accessed, type of health facilities visited, reason for visit, mode of transportation, number of visits, and any overnight stay.

### Health Care Expenditure

Participants were asked about their direct expenses on health care such as expenditure on the registration fee, emergency cost, medicine cost, laboratory fee, surgical cost, consultation fee, and accessories cost. Similarly, they were also asked about the indirect expenses on transportation cost and accommodation. All these expenses were self-reported by participants, with reference to their most recent health service utilization, in Nepali rupees which were converted to US dollars (1\$ = 100 Nepali rupees) during data analysis. The total health care expenses were calculated as the sum of participant\'s direct and indirect expenses incurred during their most recent health care service utilization. Additionally, the source of income for meeting the health care expenses and their individual ability or reliance on others to meet the cost of expenses were asked.

Explanatory Variables
---------------------

### Patient Satisfaction With Health Service

Participants were also asked to express their level of satisfaction (satisfied, neutral, and unsatisfied) regarding different aspects of health facilities and services such as waiting time, availability of staff and medications, attitude, politeness, and communication skills of health workers, and treatment or consultation time allocated.

### Health Insurance

Participants\' health insurance status, type, premium amount and services covered by health insurance, and their satisfaction with the insurance coverage were also assessed.

### Socio-Demographic Variables

Socio-demographic variables included age, sex, ethnicity, religion, marital status, education, family type and size, the primary source of income, and the annual household income, all by self-report. The self-reported age was verified with DOB from a legal document, most often a citizenship document. For ethnicity, the Nepal Health Management Information System\'s classification was used; related categories were combined to obtain two ethnic groups: privileged included Upper Castes, and underprivileged included Janjatis, Dalits, and minorities. Educational status was categorized into two groups: illiterate, and literate.

International Wealth Index (IWI), asset-based wealth indices developed to measure welfare in developing countries, was used to quantify the economic situation of households ([@B22]). A household\'s ranking on IWI indicates to what extent the household possesses a basic set of assets, valued highly by people across the globe. Participants were asked to answer (yes/no) if they possessed a TV, refrigerator, phone, car, bicycle, cheap utensil, expensive utensil, and access to electricity ([@B22]). The quality of floor material, toilet facility, water supply (low, middle, high quality) and the number of rooms for sleeping (0 or 1, 2, 3 or more) were asked. The household\'s total IWI score (range: 0 to 100 with a higher score indicating higher housing quality) was calculated as the sum of the weighted asset value of these 12 assets ([@B22]). Then, the percentiles of the IWI score were calculated to indicate the household poverty level.

Data Processing and Statistical Analyses
----------------------------------------

Data management and analyses were done in EpiData 3.2 and IBM SPSS16 (SPSS Inc. Chicago IL, USA), respectively. Values for numerical variables are expressed as the mean ± standard deviation (*SD*) and for categorical variables, as frequency (percentage). Differences in mean and frequency distributions between the groups were assessed using independent *t*-tests or Wilcoxon-Mann-Whitney test as applicable and Pearson\'s chi-square (χ^2^) tests, respectively. The predictors of health care utilization were assessed in binary logistic regression models. Coefficients were adjusted for age, sex, marital status, and family type. The histogram and Shapiro-Wilk\'s test (*p* \< 0.001) suggested that health care expenditure was non-normally distributed. Therefore, out of pocket health expenditure is expressed in terms of median and interquartile range (IQR). The group differences in out of pocket health expenditure was assessed by Wilcoxon-Mann-Whitney test and Kruskal Wallis test. For all statistical tests, two-tailed *p*-values \< 0.05 were considered statistically significant.

Results {#s3}
=======

Socio-Demographic Characteristics of Participants
-------------------------------------------------

The mean (±*SD*) age of the participants was 70.2 (±8.0) years. The majority of the participants were female (55.4%), privileged ethnicity (77.1%), married (55.1%), illiterate (57.6%), and lived in a joint family (80.5%). The mean (±*SD*) family size was 5.1 ± 2.4 and the median (IQR) annual household income was 5,000 (3,000--7,200), respectively ([Table 1](#T1){ref-type="table"}). Participants who did not visit a health facility in the previous year were more likely to be from an underprivileged ethnicity (*p* = 0.017), without a partner (*p* = 0.034), and living in a joint family (*p* = 0.020), and with a lower annual household income (*p* = 0.028) ([Table 1](#T1){ref-type="table"}).

###### 

Socio demographic characteristics of participants by health service utilization (*n* = 401).

  **Characteristics**                            **Total (*n* = 401)**   **Health service utilization**   ***p*-value**          
  ---------------------------------------------- ----------------------- -------------------------------- ---------------------- -----------------------------------------------
  **Age**, mean ±*SD*                            70.2 ± 8.0              70.1 ± 7.9                       70.4 ± 8.2             0.793[^a^](#TN2){ref-type="table-fn"}
  **Sex**                                                                                                                        0.664
      Male                                       179 (44.6)              123 (43.9)                       56 (46.3)              
      Female                                     222 (55.4)              157 (56.1)                       65 (53.7)              
  **Ethnicity**                                                                                                                  **0.017**
      Privileged                                 309 (77.1)              225 (80.4)                       84 (69.4)              
      Underprivileged                            92 (22.9)               55 (19.6)                        37 (30.6)              
  **Marital status**                                                                                                             **0.034**
      Married                                    221 (55.1)              164 (58.6)                       57 (47.1)              
      Without Partner                            180 (44.9)              116 (41.4)                       64 (52.9)              
  **Family type**                                                                                                                **0.020**
      Nuclear                                    78 (19.5)               46 (16.4)                        32 (26.4)              
      Joint                                      323 (80.5)              234 (83.6)                       89 (73.6)              
  **Family size**, Mean ±*SD*                    5.1 ± 2.4               5.1 ± 2.4                        4.9 ± 2.5              0.414[^a^](#TN2){ref-type="table-fn"}
  **Education**                                                                                                                  0.166
      Literate                                   170 (42.4)              125 (44.6)                       45 (37.2)              
      Illiterate                                 231 (57.6)              155 (55.4)                       76 (62.8)              
  **Annual household income**, median (IQR)      5,000 (3,000--7,200)    5,000 (3,000--7,750)             4,400 (2,000--7,200)   **0.028**[^**b**^](#TN3){ref-type="table-fn"}
  **Source of income**                                                                                                           **\<0.001**
      Business                                   118 (29.6)              88 (31.4)                        30 (24.8)              
      [^1^](#TN1){ref-type="table-fn"}Rent       34 (8.6)                24 (8.6)                         10 (8.3)               
      Nepal Government                           34 (8.6)                27 (9.6)                         7 (5.8)                
      Pension from Abroad                        65 (16.2)               52 (18.6)                        13 (10.7)              
      Remittance                                 72 (18.0)               51 (18.2)                        21 (17.4)              
      Other                                      78 (19.0)               38 (13.6)                        40 (33.1)              
  **International wealth index**, median (IQR)   88.8 (68.8--100.0)      88.8 (73.2--100.0)               88.8 (62.6--95.4)      0.234[^b^](#TN3){ref-type="table-fn"}

*Rent money collected from leasing house*.

*P-value from independent t-test*.

*p-value from Wilcoxon-Mann-Whitney test; all others are from chi-square test. Significant p-values are bolded*.

*SD, Standard deviation; IQR, Interquartile range*.

Health Problems Among Participants
----------------------------------

Hypertension (37.7%), gastritis (28.4%), asthma (25.4%), and arthritis (23.4%) were the major health problems reported among the participants in past year ([Figure 1](#F1){ref-type="fig"}). The mean frequency of health problems in the past year was 2.8 ±1.3 (range 1--10).

![Health Problems among Study Participants. Others include Piles, urinary problem, uterine prolapse.](fpubh-07-00024-g0001){#F1}

Health Care Utilization by the Participants
-------------------------------------------

All of the study participants had some type of health problem in the last 12 months, but only 70% visited a health facility ([Table 2](#T2){ref-type="table"}). The utilization of outpatient and inpatient health care services were 87.5 and 14.6% respectively (not shown in table). The use of private health facilities (56.4%) was high compared to the use of government health facilities (35.7%). The main reason for a health facility visit was for the specific health problem encountered. Only 23% visited a health facility for a regular checkup. Public bus (47%) was the most common mode of transport for a health facility visit, and often the participants were accompanied by their children (49.3%) to the health facility. Only one-fifth of the participants had to stay overnight at the hospital, generally for 3 days (51.8%). Most (89.3%) of the participants were satisfied with the services received at the health facility. More than half (56%) of the study participants were not aware of the recently launched health insurance, and less than one-third of those aware of the insurance scheme had received insurance from the government source. Most of the participants (90.6%) who had insurance were satisfied with their insurance scheme ([Table 2](#T2){ref-type="table"}).

###### 

Health services use indicators.

  **Variables**                                                                     **Frequency (*n* = 401)**   **Percent**
  --------------------------------------------------------------------------------- --------------------------- -------------
  **Visited health facility in past one year**                                                                  
      Yes                                                                           280                         69.8
      No                                                                            121                         30.2
  [^**a**^](#TN4){ref-type="table-fn"}**Type of health facility visited**                                       
      Government hospital                                                           100                         35.7
      Private hospital                                                              158                         56.4
      Health post                                                                   6                           2.1
      Community hospital                                                            7                           2.5
      Army camp                                                                     4                           1.4
      Ayurvedic                                                                     5                           1.8
  [^**a**^](#TN4){ref-type="table-fn"}**Frequency of visit**                                                    
      Once                                                                          38                          13.6
      Twice                                                                         124                         44.3
      Thrice                                                                        60                          21.4
      More than 5 times                                                             58                          20.7
  [^**a**^](#TN4){ref-type="table-fn"}**Reason for visit**                                                      
      Regular check up                                                              65                          23.2
      Health problem                                                                215                         76.8
  [^***a***^](#TN4){ref-type="table-fn"}**Distance from home**                                                  
      5 Km or less                                                                  265                         96.3
      More than 5 km                                                                15                          3.7
  [^**a**^](#TN4){ref-type="table-fn"}**Means of transportation**                                               
      By walking                                                                    18                          6.4
      Taxi                                                                          53                          18.9
      Bus                                                                           131                         46.8
      Own vehicle                                                                   78                          27.9
  [^**a**^](#TN4){ref-type="table-fn"}**Companion for visit**                                                   
      Children                                                                      138                         49.3
      Self                                                                          57                          20.4
      Daughter in law                                                               32                          11.4
      Grand children                                                                29                          10.4
      Spouse                                                                        19                          6.8
      Others (Friends and brothers)                                                 5                           1.8
  [^**a**^](#TN4){ref-type="table-fn"} **Admitted in hospital in past one year**                                
      Yes                                                                           56                          20.0
      No                                                                            224                         80.0
  **Duration of overnight hospital stay**                                                                       
      One day                                                                       4                           7.2
      3 days                                                                        29                          51.8
      15 days                                                                       19                          33.9
      \>1 month                                                                     4                           7.2
  [^**a**^](#TN4){ref-type="table-fn"}**Satisfaction with the services received**                               
      Satisfied                                                                     250                         89.3
      Dissatisfied                                                                  30                          10.7
  **Awareness of health insurance**                                                                             
      Yes                                                                           175                         43.6
      No                                                                            226                         56.4
  **Membership of health insurance**                                                                            
      Yes                                                                           53                          30.3
      No                                                                            122                         69.7
  [^**b**^](#TN5){ref-type="table-fn"}**Type of health insurance**                                              
      Government                                                                    46                          86.8
      Private                                                                       7                           13.2
  [^**b**^](#TN5){ref-type="table-fn"}**Insurance premium**                                                     
      \$25 or less                                                                  36                          67.9
      \$25--30                                                                      1                           1.9
      \$30--50                                                                      12                          22.6
      \$50--100                                                                     4                           7.5
  [^**b**^](#TN5){ref-type="table-fn"}**Satisfied with health insurance**                                       
      Yes                                                                           48                          90.6
      No                                                                            5                           9.4

*Questions asked only to participant who visited a health facility in the past 1 year*.

*Questions asked only to participant who has health insurance*.

Factors Associated With Health Care Utilization
-----------------------------------------------

In the binary logistic regression models, adjusted for age, sex, and annual household income; participants\' ethnicity, marital status, annual household income, CVD, knowledge of health insurance, and having comorbidities were significantly associated with health care utilization ([Table 3](#T3){ref-type="table"}). Compared to participants from an underprivileged ethnicity, those from a privileged ethnicity had higher odds of utilizing the health services (OR: 1.66, 95% CI: 1.00--2.75), but the statistical significance was borderline. Older adults living with a partner had 72% higher odds of utilizing the health services compared to elderly participants without a partner (OR: 1.72, 95% CI: 1.06--2.77). Likewise, compared to participants from households with annual incomes \<\$1,000, those from households with higher (1,000--3,000) annual incomes were more likely to utilize the health services (OR: 2.70, 95% CI: 1.20--6.09). Diagnosis of CVD in the past 12 months (OR: 2.70, 95% CI: 1.10--6.63), knowledge of social insurance (OR: 4.78, 95% CI: 2.84--8.05), and multiple chronic conditions (OR: 5.92, 95% CI: 1.72--20.40) were associated with higher odds of utilizing the health services ([Table 3](#T3){ref-type="table"}).

###### 

Binary logistic regression for factors associated with health care services utilization.

  **Variables**                                                                                   **Unadjusted**   **Adjusted**                 
  ----------------------------------------------------------------------------------------------- ---------------- ----------------- ---------- -----------------
  [^**a**^](#TN6){ref-type="table-fn"}**Age**                                                     1.00             0.98--1.03        1.00       0.98--1.03
  [^**b**^](#TN7){ref-type="table-fn"}**Sex** (Reference = Male)                                                                                
      Female                                                                                      0.91             0.59--1.40        0.89       0.57--1.37
  **Ethnicity** (Reference = Underprivileged)                                                                                                   
      Privileged                                                                                  **1.80**         **1.11--2.93**    **1.66**   **1.00--2.75**
  **Marital status** (Reference = Without Partner)                                                                                              
      Married                                                                                     **1.59**         **1.03--2.44**    **1.72**   **1.06--2.77**
  **Family type** (Reference = Joint)                                                                                                           
      Nuclear                                                                                     **0.55**         **0.33--0.91**    0.65       0.38--1.12
  **Family size**                                                                                 0.96             0.88--1.05        0.99       0.90--1.08
  **Education** (Reference = Illiterate)                                                                                                        
      Literate                                                                                    1.36             0.88--2.11        1.38       0.81--2.38
  [^**c**^](#TN8){ref-type="table-fn"}**Annual household income** (Reference = Less than 1,000)                                                 
      1,000--3,000                                                                                **3.55**         **1.76--7.17**    **2.70**   **1.20--6.09**
      More than 3,000                                                                             1.11             0.65--1.90        0.90       0.49--1.66
  **CVD** (Reference = No CVD)                                                                    **2.83**         **1.16--6.90**    **2.70**   **1.10--6.63**
  **Awareness of health insurance** (Reference = No)                                                                                            
      Yes                                                                                         **4.73**         **2.86--7.84**    **4.78**   **2.84--8.05**
  **Insurance status** (Reference = No)                                                                                                         
      Yes                                                                                         1.06             0.41--2.74        0.99       0.38--2.61
  **Morbidity** (Reference = None)                                                                                                              
      One                                                                                         1.24             0.79--1.94        1.18       0.75--1.86
      iMore than one                                                                              **5.99**         **1.75--20.53**   **5.92**   **1.72--20.40**

*Adjusted for sex and annual household income*.

*Adjusted for age and annual household income*.

*Adjusted for age and sex. All others adjusted for age, sex, and annual household income. CVD, Cardio-vascular disease. Significant p-values are bolded*.

Health Care Expenses
--------------------

The average out of pocket health expenditure per visit was 41.3 (IQR = 0--125.3) (not shown in table). The major source of income for meeting the health care expenses was rent money collected from leasing a house (26.4%), pension (24.3%), and borrowing money (15%) (not shown in table). The out-of-pocket health expenditure was either provided by the participants themselves (42.9%), or they relied on their son and daughter-in-law to cover the expenses (47.5%) (not shown in table). Compared to privileged ethnic groups, the underprivileged group had significantly lower health expenditures (*p* = 0.004) ([Table 4](#T4){ref-type="table"}). Out-of-pocket health expenditures was higher among married participants (*p* = 0.009) and in higher income households (*p* = 0.005). Out-of-pocket health expenditures were significantly higher among participants attending private health facilities (*p* = \<0.001) and those with a diagnosis of CVD (*p* = \<0.001) and knowledge of social insurance (*p* = \<0.001). The out-of-pocket health expenditure increased gradually with the increase in number of morbidities (*p* = \<0.001) ([Table 4](#T4){ref-type="table"}).

###### 

Out of pocket health expenditure (in US Dollar) during last recent visit.

  **Variables**                                    **Out of pocket health expenditure (\$)**   ***P*-value**
  ------------------------------------------------ ------------------------------------------- -------------------------------------------------
  **Age, Years**                                                                               0.646[^a^](#TN9){ref-type="table-fn"}
      60--69                                       41.0 (0.0, 100.0)                           
      70--79                                       49.0 (0.0, 131.0)                           
      \>=80                                        32.9 (0.0, 125.5)                           
  **Sex**                                                                                      0.611
      Male                                         46.4 (0.0, 135.3)                           
      Female                                       40.0 (0.0, 104.0)                           
  **Ethnicity**                                                                                **0.004**
      Privileged                                   45.5 (0.0, 133.3)                           
      Underprivileged                              22.8 (0.0, 72.5)                            
  **Marital status**                                                                           **0.009**
      Married                                      59.0 (0.0, 137.3)                           
      Without Partner                              28.1 (0.0, 88.2)                            
  **Family type**                                                                              0.071
      Nuclear                                      15.3 (0.0, 125.0)                           
      Joint                                        45.5 (0.0, 126.3)                           
  **Education**                                                                                0.103
      Literate                                     52.1 (0.0, 135.5)                           
      Illiterate                                   36.3 (0.0, 113.3)                           
  **Annual household income \$**                                                               **0.005**[^**a**^](#TN9){ref-type="table-fn"}
      Less than 1,000                              0.0 (0.0, 48.5)                             
      1,000--3,000                                 51.6 (0.0, 135.5)                           
      More than 3,000                              42.8 (0.0, 128.5)                           
  **Type of facility**                                                                         **\<0.001**
      Public                                       49.6 (20.3, 113.3)                          
      Private                                      97.3 (55.0, 215.3)                          
  **Morbidity**                                                                                
      None                                         20.3 (0.0, 80.3)                            **\<0.001**[^**a**^](#TN9){ref-type="table-fn"}
      One                                          45.3 (0.0, 135.5)                           
      More than One                                119.1 (35.0, 292.0)                         
  **Cardio-vascular diseases**                                                                 **\<0.001**
      Yes                                          192.0 (38.3, 416.0)                         
      No                                           36.9 (0.0, 96.0)                            
  **Satisfaction with received health services**                                               0.117
      Satisfied                                    80.3 (40.0, 174.3)                          
      Dissatisfied                                 54.5 (20.3, 125.0)                          
  **Knowledge of social insurance**                                                            **\<0.001**
      Yes                                          66.5 (20.6, 158.8)                          
      No                                           16.3 (0.0, 80.3)                            
  **Insurance status**                                                                         0.272
      Yes                                          94.3 (20.6, 187.0)                          
      No                                           64.0 (23.6, 128.5)                          

*P-value from Kruskal Wallis test; all others are from Wilcoxon-Mann-Whitney test. Significant p-values are bolded*.

Discussions {#s4}
===========

Our study aimed to assess health care utilization among older adults in Pokhara-Lekhnath Municipality and found that a high percentage of the population 60 years and older reported using in- and out-patient services and incurred a high out-of-pocket health expenditure. Nevertheless, 30% of the participants did not visit a health facility which, when translated to a total population of 42,935 in the Pokhara-Lekhnath Municipality, is equivalent to 12,880 individuals ([@B1]). This finding is concerning because our study participants had at least one health problem in past 12 months and 30% still did not seek a health care service. It is possible that older adults in the general population and/or those free of any disease symptoms will have even less access to health care. Furthermore, our study was conducted in an urban setting, and the use of health care utilization may be worse in rural settings where sufficient services and manpower are not available.

There are limited studies from Nepal looking at health care utilization among the elderly population, and none have looked into out of pocket medical expenses in this population ([@B8], [@B14]). A previous study from Nepal also reported a similar proportion (68%) of older adults using health care services in the last 12 months ([@B8]). However, a separate study, conducted among older adults in urban Nepal, reported a higher proportion (85%) of health care service utilization ([@B14]). The higher rates of utilization in the latter study may be attributed to the urbanized study setting because health disparity in terms of urban-rural settings is almost universal.

For senior citizens, aged 70 years and above, the Government of Nepal provides free health checkups through public hospitals and health facilities and treatment subsidies for severe health conditions such as cancer, heart disease, uterus prolapse, and kidney disease. Despite this, private health facilities were more popular than the government health facilities in this study and previous studies from Nepal and other Asian countries ([@B8], [@B23], [@B24]). Private health facilities in Nepal, although less in number and limited to more developed parts of the country, are very popular as they provide higher quality health services, are easily accessible, offer less waiting time and provide the machines and technology that are needed to diagnose and treat a wide variety of diseases ([@B14], [@B25]). Utilization of private facilities is directly related to an individual\'s ability to cover the cost ([@B26]). Since Pokhara is one of the most expensive cities in Nepal, and a significant proportion of the local elderly residents are retired Gurkha army supported by pensions from abroad, this may explain people\'s choice to utilize private facilities even when the public health facilities provide free health care to older adults. However, high utilization of private health care can lead to an increase in out-of-pocket health expenditures ([@B23]).

Socioeconomic vulnerabilities are important determinants of health care utilization in developing countries ([@B23], [@B27]). Our findings of positive associations between health care utilization and privileged ethnicity ([@B14]), being married ([@B8]), a higher annual household income ([@B28]), and a knowledge of social insurance ([@B14]) are consistent with previous studies. In Nepal, the underprivileged ethnic groups such as the Dalit and disadvantaged Janjatis, almost all fall under the poverty line, and have limited access to health care and education ([@B29]). Socioeconomic status (SES) ensures affordability of daily needs and is highly associated with many health outcomes and access to health care ([@B28], [@B30], [@B31]). The precise mechanisms by which marriage confers health benefits are unclear, but studies show that married adults have better health and survival ([@B32]). The higher levels of healthcare utilization among married individuals can be attributed to better social, psychological, and financial support received from the spouse, as well as companionship for visiting the health facility and reminding the spouse of appointments ([@B33]).

Different health problems such as hypertension, gastritis, asthma, and arthritis are common among elderly participants in our study and others ([@B6], [@B8], [@B19]). During life transitions, various physical, mental and psycho-social changes accompany the phenomenon of aging ([@B34]). Biologically, aging is characterized by a gradual, lifelong accumulation of molecular and cellular degeneration that subsequently leads to a decrease in physiological functions, a compromised immune function, and an increased vulnerability to diseases ([@B35], [@B36]). Thus, with increasing age, people are more likely to experience multi-morbidities. One of the noteworthy findings in the study is that participants often went to a health facility to seek treatment for a specific health problem while the practice of regular health check-ups was low. Findings from previous studies support our results ([@B8]). Especially among older adult populations, it is recommended that people visit health care providers, for a well-care visit, at least once a year in order to prevent diseases and/or catch them at early onset ([@B37]).

Our findings of higher out-of-pocket health expenditures among privileged ethnic groups, married participants, those from higher income households, and attending private health facilities are supported by previous studies ([@B38], [@B39]). Ethnicity is an important social determinant of health; ethnic minorities are less likely to use medical services than other populations ([@B39]). Our findings may be explained by the fact that the underprivileged ethnic groups, who are the disadvantaged group with a lower SES, may have limited access as well as the financial resources to afford high out-of-pocket health expenses ([@B38]). The higher out-of-pocket health expenditures among married participants, although not clearly understood, may be due to the financial support received from the spouse, or it may be due to higher levels of healthcare utilization by the participants because of encouragement and companionship of spouse for visiting the health facility ([@B33]). A correlation between income or SES and several aspects of health expenditure is indisputable ([@B38]). Household income and/or SES provides a measure of an individual\'s affordability and subsequently reflects the expenditure made in health care. The higher out-of-pocket health expenditures among participants visiting private health facilities compared to public health facilities were expected given that the government of Nepal provides free primary health care to the senior citizens, but the private health facility charges a substantial amount for their services. Similarly, participants with a diagnosis of CVD had higher out-of-pocket health expenditures. The finding was not surprising given that CVD is **one** of the most costly diseases with high financial burden incurred for the diagnosis, treatment, and rehabilitation services ([@B40]).

Strengths and Limitations of the Study
--------------------------------------

The large sample size and representative sample selection are strengths of this study. One limitation of this study is its cross-sectional design. The information on health status and health care utilization and expenditure is self-reported by the participants which may not reflect the true estimates of the parameters. However, self-reported information on health has been a widely accepted approach in practice, especially when available resources are limited ([@B41]). There may also be recall bias, especially for expenditure data, which may affect the results. Another important limitation of the study is that it does not take into account the duration of stay in inpatient care as high out-of-pocket expenditure incurs in coordination with duration of hospital stay. The generalizability may be limited to similar geographical urban areas because difficult geography, distance to health facility, and lack of transportation are the primary barriers to health care utilization in remote hilly and mountainous areas of the country.

Until now, there have been a limited number of studies uncovering the interaction between the aging process and health in the context of Nepal. Our study contributes to the comparability of information with a previous study from Nepal and among countries with the same demographic dynamics ([@B14]). The current estimates for health care utilization, the factors intervening in the utilization, and the household\'s incurred expenditures represent an advance and a platform for future research. Our research can be a reference for future research in Nepal. Future studies should estimate health spending by age groups within the elderly, and by ethnic variability.

Conclusions {#s5}
===========

The older adult population in Nepal is increasing rapidly. Increasing access to health care is critical for achieving a higher quality of health among older adults. The public health system must develop effective strategies to attract this portion of society. High dependency on private health facilities, as noted in the study, will only lead toward high out-of-pocket health expenditures. The health benefits of regular health screenings must be disseminated among the elderly population. The role of preventive care services in timely diagnosis and treatment of disease and reducing the total health care expenditure by providing cost-effective treatment in early stages should be emphasized. Knowledge regarding free health services provided by the government of Nepal to the older adult population should be disseminated. Awareness programs targeting the underprivileged ethnic groups and poor households are recommended. Multiple strategies for sharing information of the recently introduced social health insurance may provide increased access to health care. Developing quality and affordable health care services for older adults to ensure equity in accessibility will be a major task for the public health system in Nepal.

Ethics Statement {#s6}
================

The Institutional Review Committee (IRC) at Pokhara University approved this study. Written permission was received from the Pokhara Lekhnath metropolitan office. Informed written consent was received from the respondents before initiating data collection. Participation was voluntary, and participants\' identity was kept confidential.

Author Contributions {#s7}
====================

SA and NS: conceived and designed the study and facilitated data collection in the field; SG: analyzed the data; SA, SG, and EJ: drafted the manuscript; SA, SG, EJ, and NS: critical revision of the manuscript; SA, SG, EJ, and NS: approval of the final version of the manuscript.

Conflict of Interest Statement
------------------------------

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

[^1]: Edited by: Ahmed Mohamed, University of Arizona, United States

[^2]: Reviewed by: Yingchen Wang, University of North Carolina at Greensboro, United States; Walter Mazzucco, Università degli Studi di Palermo, Italy; Catherine M. Crespi, University of California, Los Angeles, United States

[^3]: This article was submitted to Epidemiology, a section of the journal Frontiers in Public Health
